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O3TAINING CONCLNTRATED NON<1NFiCTIOUS CULTURAL ANTIGENS FRON VIRUSES
OF THE TICK-BORN: ENCEPHALITIS GRCUP

Following 1a the translation cf an article by

« S. Kokorev and S. F. Zakirova, Sverdlovsk
Scientif ic-Research Inatitute of Viral Infections,
published in the Russlan-language periodical Lab-
oratornoye Delo (Laboratory Practice) 6: 368-~72,
1966. 1t was submitted on 31 Aug 1964../7

A preat doal of attention 1s beling piven itz provlems of
obtainine cultural antigens aud using them for serological lnvestige-
tions in the case of tick-borne encephalitis (TE)e. Many investigators
studled the dynamics of multiplication of viruses of Zick=-borne
encephalitis in tissue cultures, hemagglutinating, complement flxing,
and infectious propertiss of cultural antigens, the possibiiity of
using them in the precipitation resction, and problems of their
inagtivation and concentration /I-g7. i

In previous works we studied the dynardcs of accumulation of
tick-borne crncepnalitis virus in tissue cultures, especially its
hemagglutination and infectious propertiss, conditions promoting the
maximum accumulation of hemagglutinins in virus-infected tissue cul=-
tupes, and alao the possibility of using cultusrel antigens in the

hemagglutination reaction (HR) and in the hemagglutingtion suppression
reagtion (HSR) /3, 10/,

The purpose of the present work was obtaining non-infectious
cultural antigens of viruses which were suitable for use in the HSR
and the RDPA (reaction of diffusion precipitation in agar) in the case
of tick-born¢ sncephaiitise,

In thle tests we used 5 strains of virus from the tlck-borne
encephalitis group: Sofin, Absettarov, G-11338 (KFD - Kyasanur
forest diseage), OHF (Omak hemorrhagic fever), I-40 (louping ill),
and 6 transplanted strains of tisaue cultures: SO0Ts, Detroit-«6, HEp=-2,
PCh (cells from human embryo kidney), KPK {cells from kidrney of a cow),
and Hela. The tlssue culitures were incubated in separating fiasks,
For infection we used a 10% brain virus-containing suspensicn. The
end concentration of virus during inf'ection was 105, The control
were cell cultures which had received a 1l0% brsin suspension {rom nice
which werse not infscted with the virus of tick-borne encephalitise.
After 15-20 minutes contact between the suspenalon containing the
virus and the cell monolayer the suppori medium was introduced =
medium No 199 with 4~5% normal bovine or horse serum., On the 7-9th
day after infection of the oells the cultural fluid was poured off,
centrifuged at 2000 rpm for 20 minutes,and preserved at 4°, Subse-
guently it was used for obtaining the antigen.
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The HR was set up in tne yonerelly accepted manner, using an
0.5% suspension of goosse erythrocytes in a phosphate buffer at 4%,
In the HSR the antigens were investigated with homologous immune ssra
end with sera from rsuonvaiegcents. Tha HSR was set up with 8 L of
hemagglutinin. / Translator's note. The use ot ithe lctter i has not
been determined, Whother by coincldence or not this 1s the firstu
letter in the Cyrillic word yedinitsa or unit.,/ Contact between the
antigen-antibody complex was carried cut for hours at 4°, Results
were considered in 40 minutes end again after £ hours. Inrecting
capacity of cultural ..tigens was checked by the intracerebral infec-
tion of white mice with 10-fold dilutions,

The reaction of diffusion precipitation in agar was set up
irn the Ochterlony modification with the use of 1% Difco agar prepared
in physiological solution (pH 7.2). Diffusion took place in a moist
chamber at 37°., The results ware calculated in 24 hours and again
in 48 hours. In the reaction we used hyperimmune rabbit sera to
the investigated strains, and as a control - the serum of rabblits
which were Immunized with a 10% suspension of normal brain of white
mice. Alsc used in the reaction was .specific gamma-globulin from
the Tomsk Scientific-Research lnstitvte of Vaccines &nd Sera. Ior a
coptrel ws used antirabic gamma-globulin and nativs horse serum, and
alko the serum of white rilce which had been immunized with & virus-
containing suspension from the brein of suckiing mice.

For inactivatioi. and concentration of cultural antigzens we
mads use of drying by ths open method at 37, 24, and 4° (in specially
adapted incubator, desiccators vwith annydrous calcium chlorlide or
concentrated sulfuric acid, cold chamber) in Petri dishes. Residual
molsture was determined by additional drying up to & constant welgnt
in a drying chamber at 105°,

The samples of cultural antigens which were subjected to drying
were prepared on various tissue culturses and checked in ths HR, the
RDPA, and for infection ability. Prior to drying not one cultural
antigen which was preserved in a refrigerator produced a positive re-
sult in the RDPA., Tilters of hemagglutlinins for these antigens werse
1:32 = 1:2048 depending on the strain of tick-borne encephalitis virus
end the type of tissue culture on which 1t was incubated.

Titers of antigen were found in the limits of 10-5 - 10-8
(LDgg for mice). For drying the antigens were poured into Petri dishes
cn the basis of 20-40 ml. At 37° the drying of such volumes took
place in 48-72 hours, at 24° - 72-96 hours, and at 4° - up to 4-7 days.
Reslidual moilsture in the dried antigens in the first case comgrised
2e7~~%.7%, in ths second - 5.4--7.8%, and in the third - 6.3--8.6%.
After complete drying the antigen was dlluted with 1-5 ml of borate
buffer solution {pH 8.0); concentration of antigen increased by 10-40
times with the initial., Concentrated auncigens were investigated in
the HR, the RDPA, and for residual infection capacity., Drying of
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cultural aniigens at &7, 24, end 4° led to a sharp increase in the
titers of aemagglutinins, the appearance of preclpitinogens, and inac-
tivation of the tick-borne encephalitis virus only at 37 and 249
diying at 4° did not render the virus completely harmless (death of
45~50% of mice infooted with non=diluted concentrated antigen).

Concentrated antigens were investigated in the HR in pH limits
Of He9~=~7,0, Maximunm titers of hemagglutinins ol such antigens werse
vibtained at &8 pH of 6.2 lor the reactione.

Tavio 1 presentis the results of the drying of antigens of
various strains of tick~borne encephalitis virus which were incubated
on HEp~2 tissue culture, and in Table 2 - the results of drying of
2 antigens (Sofin and Absettarov strains), obtained following incu=-
bation of viruses on various tissue cultures: SO0Ts, Hip=2, PCh, KrK,
Detroit-6, and Hela. In all cases a simllarity is noted: increase
of titers of hemagglutinins, appsarance of precipitinogens (see Tables
1 and 2), loss of infection capacity. At antigen concentrations of
10-40 times the titer of hemagglutinins Incressed by 8«32 times and

more . The HR with control cultiral iluids, which was set up at the
same time, ylelded a negative resilt.

Table 1

Characteristics of specific activity (at 37°) of various dry antigens
during incubation of viruses in HEp-2 cells
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Key: (a) Strain of viruses; (b) Titer of hemagglutinins; (c) Titer of
precipitation; (d) Titer of infection capacity; (e) before concentra=
tion; (f) after concentration; (ee) before inactivation; (ff) after

inactivation; (g) Sofin; (h) OHF; (i) G-11338 (KFD); (J) Absettarov;
(k) I-40; (1) Not dstected; (m) Not infectious.
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Precipitinogens were detected 1n dilutions up to 1:8 - 1:32.
Four and five control passages on white mice, and alsc pagsaies on
tissue cultures (chick fibroblasts, SO0Ts, HelLa) with the subsequent

infection of mice did not reveal an infection capacity fcxr antigens
dried at 37 and 24°.

Table 2
yharacteristics ol concentrated antigens (drying at 379)
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Key: (a) Tissue culture; (b) Strein of TE virus; (c) Sofin; (d) Abset-
tarov; (e) titer of hemagpglutinins; (f) titer of infection capacity;

{g) degree of concentration (times); (h) before concentration; (i)

efter concentration; (J) befors imactivation; (k) after inactivation;
(1) PCh; (m) Detroit-6; {(n) SOTs; (::) HeLa; (p) KPK; (q) Kot 1Infectlous.

As is known, cultural virus of tick-borne encephalitis in a
ceil=free medium i~ unstable, especially at 37°, Drying of antigen
by the stated method leads to the denaturation of proteins, which in
combination with the large concentration of salts of the mediun and
products of metabollsm apparently also conditions a loss of Infoction
capacity. These factors, however, do not exert a negative iniluence

on the hemagglutinating and precipltating properties of cultural
antlgena,

The appearance of bands of precipitation during dynamic obser-
vation of samples was noted in 25«29 hours after the onset of drying;

the intensity and clarity of the preclpitation lines increased with
! the approach of the end of drying. During the determination of the
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titers of concentrated antigens in the RDPA, besides the clearly
oexpressed specific band of precipitation, sometlimes & socond band
appoeared - weakly expressed and non-specific, apparently caused by
the prasence of brain ocomponent in the antigen. FProof of the non-
specificity of the second band was the detection of it (also not
constantly) in control experiments; 1t disappsared during subsequent
dilutions of antigens (Fig. 1, 2),
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Fige 1. Control test. Fig. 2. Test with antigen of the

l<4 - culturel fluld of HEp-2 Sorin strain on HEp-2 tissue culture.

cells dried at 37°, concen=- Dried at 379,

trated (whole, 1:2, 1l:4, 1:8); 1l=6 « concentrated antigen, drled at

5 -« specific gamma~globulin in 37° (whole, 1:2, 1:4, 1:8, 1:16, 1:32);

& dilution of 1:10. 7 = specific gemma-globulin in a
dilution of 1:10.

The use c¢f antirablc gamma-giobulin and native horse serum
in the control RDPA yielded negative results. In the event ol using
immane serum of whlite mice to the strains under investigation clear
specific bands of precipitation were nuced. Here there was little
probability of a non-specific RDPA with antibodlies to normal brain
tlissue of suvkling mice /I1/. The results cited give a foundation
to the consideration that Tha resulting antigens can be used in the ‘
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RDPA .

The best results in respect to the detectlon of precipitinogens

were noted during the concentration of antigens which were obtained
on tissue cultures of Hela, liEr-2, and KPKe. Upon dilutlon of concen~
trated antigens to initial volumes precipitinogens weres not revealed,
and the titers of hemagglutinins were reduced to initial., Repeated
dilution (3-4 times) with distilled water or borate buffer solution 1
(rH €.0) and drying of antigens did not bring about the ioss or
lowering of titers of hemagglutinins end p:ecipitinogens, however,

L s clra s e

with subsequent gtorage they turned out to be somewhat less stable
than with a one~ or two-~fold drying.
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A check of the resulting antigens in the HSR with specific
immune sera and sera of reconvalescents demoustrated their high
degree of apscific activity,.

Storage of dried cultural antigens in a non-dlluted state
(in Petri dishes) at 37 and 24° for 4 months and dilution of them by
borate buffar solution (pH 9.0) and storage for 7 months (period of
observation) at 4° did not lead to & lowering of titers of hemagglut-
inins and precipitinogens.

The slimplicity and accessibility of the described method
make 1t possible to obtain non-infectious hemagglutinat ng and precip-

itating antigens of the tick-borne encephalitis virus in any virolog-
ical laboratorye.

Conclﬁsions

-Xe Drying of cultuval antigens for 48 hours . and more by the
open method at 37 and 24% canses the inactivation of the infection
capgclity of tick-borne encephallitis viruses and the concentration of
hemaggiutinins and precipitinogens. Ten-forty-multiple concentrations
{(es & result of dissolving dried antigens by 10-40C times with a lesser
volume of solvent) produce an increase of titer of hemagglutinins
by 8«52 times in comparison with initial and reveals precipltinogens
with titers to 1:8 - 1:32.

2+ The drying of cultural antigens of various strains of
virqses of the tick-borne sncephalitis group (Sofin, OHL, G-1133%8,
Abgettarov, I-40 strains),; obtained on variocus tissue cultures (SOTs,
HEp-2, Detroit-6, PCh, KPK, HeLa), produced monotynic results: con-
centration of hemagglutinins and precipltinogens and lnactivation of
infectious properties at 37 and 24°,

3. Optimum pH in the HR and the HSR for concentrated antigens
equals 6,2 regardless of the straln of virus investigated and the
type of tissue culture on which it 1s incubated.

4, Investigation of the resulting antigens in the LESR with
specific Immune sers and the sera of reconvalescents, and alsoc in the
RDPA with hyperimmune rabbit sera, immune mouse sersa, and speciflic
gamma~globulin showed their specificlity in these reactions.

b. Storage of dried antigens in & non-diluted state (in Petri
dishes) at 37 and 249 for 4 months and following their dilution with
borate buffer aolu*ion (pH 9.0) and storage for 7 months (period of
observation) at 4° did nct ceuse & lowsring of titers of hemagglutinins
and precipitinogens,,
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